The relationships among CYP1A induction, toxicity, and eye pathology in early life stages of fish exposed to oil sands.
Exposure of the early life stages of fish to oil sands constituents is associated with mortality and larval malformations such as edemas, hemorrhages, and skeletal, craniofacial, and eye defects. In fathead minnow (Pimephales promelas) and white sucker (Catostomus commersoni) larvae, indices of total eye pathology increased significantly following oil sands exposure. Structural, cytoplasmic, inflammatory, and degenerative eye alterations included poor retinal differentiation, microphthalmia, optic fissures, dysphasic retinas and lenses, inflammatory infiltrates, retinal epithelial lifting, and necrotic foci. Cytochrome P-4501A (CYP1A) was expressed in ocular (retina, lens) and kidney endothelial tissues, as indicated by immunohistochemistry. Although the kinetics of exposure-response curves for mortality and CYP1A expression were similar in both species, species differences in the magnitude and sensitivity of the responses were observed. Oil sands were twofold more toxic to fathead minnows (TPAH LC50 = 47-330 microg/g) than to white sucker (TPAH LC50 = 95-860 microg/g) larvae. For both species, larval mortality was significantly related to CYP1A protein concentrations in kidneys, and severity of these effects rose with oil sands exposure. The relationships among eye damage, mortality, and CYP1A indices warrants further investigation, and may lead to the use of CYP1A induction as an indicator of adverse effects rather than just contaminant exposure.